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numbers of tubes to fill out any width and pressed into top and
bottom headers. These sections again are assembled side by side to
any length desired and connected with top and bottom branches or
access pipes running lengthwise, one at a lower corner of the section
where the water enters and the other at the diagonally opposite
upper corner where the water leaves. Both access pipes are outside
the brick chamber which encloses the economizer sections. The
waste gases are led to one end of the economizer by the ordinary
flue and escape from the opposite end to the chimney or mechanical
draft fan. The feed water is usually forced by a pump or injector
into the economizer through the lower branch pipe, entering at the
end of the economizer where the gases leave and emerging from the
upper branch pipe at the end of the economizer where the hot gases
enter. The exterior of each tube is kept clean of soot by scrapers
which travel continually up and down at a low rate of speed. The
economizer is ordinarily fitted with blow-off and safety valves, and
thermometers should be placed in the inlet and outlet pipes. A
space is provided at the bottom of the chamber for the reception of
the soot which falls from the scrapers. Dampers and by-passes are
usually so arranged that the boiler plant can always be operated
even though the economizer be out of commission.
Superheated Steam. Steam which has a higher temperature than
that corresponding to its pressure is termed " superheated" or
" gaseous " steam.
The greatest source of waste in an engine is through the conden-
sation of steam by the cooling effect of the cylinder walls, or through
what is called cylinder condensation. It has been established by
practical tests that in ordinary single cylinder non-condensing en-
gines using saturated steam, the amount of waste through cylinder
condensation, with an early cut-off, is from 35 to 40 per cent, of
the total steam used.
The best means of partially or wholly preventing this loss is by
the use of superheated steam.
The gain through the use of superheated steam is due not only
to the prevention of loss through condensation in steam pipes, but
the addition of a certain amount of heat in the steam in the form of
superheat, before it enters the cylinder, will make up for that robbed
by the cylinder walls, and cause the steam to remain practically dry,
at all events up to the point of cut-off.